were grown in Dulbecco's modified Eagle's medium (DMEM), which is supplemented with respective antibiotics and 10% fetal bovine serum. Cells were maintained in incubator at 37
with 5% CO2 and 95% air. For the estimation of anti-proliferative activity of the compounds, MTT cell proliferation assay was utilized [1] . For the assay, cells were seeded into a 96 well plate at a seeding density of 1*10 4 cells/well and five different concentrations (0.01μM, 0.1μM, 1μM, 10μM and 100μM) of compounds were treated in triplicates. Post-treatment (24hrs), 5µl of 10%
MTT was aliquoted in each well and incubated for 60 minutes at 37 . After the incubator, plates were air-dried and 100 µl DMSO was added to each well and absorbance reading were calculated with Varioscan Flash multimode plate reader at 560nm. Depending on the absorbance values, IC50 was calculated with mean ± SD.
Flow cytometry analysis:
To evaluate the effect of compound on distribution of cell cycle, flow cytometry analysis was performed with the help of Becton Dickinson MoFlo Legacy flow cytometer. A549 cells were grown in 60mm dishes and treated with compounds for 24 hours before fixation with 70%
ethanol. Cells were stained with staining solution containing 100 µg of RNase A and 0.05 mg of Propidium iodide (PI) for 30 minutes in dark at 37 . Post incubation, cells were analysed and histograms of cell cycle distribution were plotted by Summit V4.3 software.
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Immunocytochemistry:
A549 cells were grown on 18mm cover slips at seeding density of 1*10,000 cells/well in a 6-well plate. The cells were then treated with the compounds and incubated for 24hours. Untreated sample was used as negative control, whereas Erlotinib was positive control. Post incubation, cells were fixed with 4% p-formaldehyde, followed by permebilization with 0.2% Triton-X for 5 minutes. Cells were then washed with PBS (twice) and primary antibody, followed by secondary antibody were incubated for 2 hours and 1 hour respectively. Finally, DAPI (Vector Shield) was employed as counterstain and mounted onto slides to be further analysed with the help of S6 fluorescent confocal microscope (FLOW VIEW FV 1000 series) and FV10ASW 1.7 series software.
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Western blotting:
Cells were grown in 100mm plates for immunoblotting. Post-treatment, cells were trypsinized and lysed with the help of RIPA buffer supplemented with protease inhibitor and phosphatase inhibitor. The protein fraction was collected after centrifuging for 15minutes at 12,000 rpm.
Protein levels were calculated with Bradford assay and separated through SDS-PAGE. Gels were further transferred to a nitrocellulose membrane and probed with respective antibody. The secondary antibody conjugate upon developing with Luminal reagent produced Chemiluminescence, which was captured using the Biorad imaging system (Chemdoc MP).
3
Isolation of RNA and gene expression analysis:
For gene expression analysis, cells were grown in 60mm dishes and treated with compounds for 24hours. Post-treatment, cells were collected and RNA was isolated with Trizol reagent [2] . RNA was confirmed with agarose gel electrophoresis and cDNA was produced with RNA to cDNA EcoDry™ Premix (Oligo dT). Primers for specific gene were employed for each samples and the levels of expression were evaluated by polymerase chain reaction, followed by agarose gel electrophoresis.
Chemistry
General
All chemicals and reagents were obtained from Aldrich (Sigma-Aldrich), St. 
General Procedure for preparation of compounds (9a-c).
Small pieces of metal sodium were added to the ethanol and allowed to react completely.
To the solutions diethyl oxalate were added at 0 ºC and stirred for ¼ h. To this mixture acetophenones were added and stirred for 4 h. After reaction completion, solvent was removed and mixture was suspended in water extracted with EtOAc. Combined organic phases washed with brine, dried over Na2SO4, concentrated in vacuo. The resulting solid was purified using column chromatography on silica to afford pure compound (9a-c).
General procedure for preparations of compounds (10a-c).
To the solution of compound (9a-c) in ethanol, 3-amino-5-phenylpyrazole added followed by 4-5 drops of Conc. HCl. The mixture was refluxed for 4 h, the precipitate was formed. Mixture was cooled to room temperature and precipitated was collected using vacuum filtration, and washed with ethanol to afford pure yellow crystalline compound (10a-c). 
2-Phenyl-7-(3,4,5-trimethoxyphenyl)pyrazolo[1,5-a]pyrimidine-5-carbaldehyde (11c).
General procedure for preparations of compounds (6a-q)
To the solution of aldehyde and barium hydroxide in methanol, acetophenones were added and stirred for 4-6 h. The precipitate were filtered and wash with small amount of methanol and purified using column chromatography. 
(E)-3-(2-Phenyl-7-(3,4,5-trimethoxyphenyl)pyrazolo[1,5-a]pyrimidin-5-yl)-1-(p-tolyl)prop-
General procedure for preparations of compounds (13a, b)
A solution of trimethylaluminum was added dropwise to a suspension of N,Odimethylhydroxylamine hydrochloride in CH2Cl2 (15 mL) at 0° C. The clear solution was stirred at 0° C. for 45 minutes and at room temperature for 40 minutes. To this solution of compound (11a, b) in CH2Cl2 was added dropwise. The stirring was continued for 2 hours at room temperature. The reaction mixture was cooled to 0° C and 10 percent HCl was carefully added dropwise. The aqueous phase was extracted with EtOAc, washed with brine water, dried (Na2SO4) and filtered. The residue after evaporation of the solvent was chromatographed on silica gel eluding with EtOAc/Hex to give 13a, b.
General procedure for preparations of compounds (14a, b)
A solution of Mehtyl magnesium bromide in diethylether was added to the stirred solution of amide (14a, b) in dry tetrahydrofuran at 0 ºC and stirred for 2 h. After completion of reaction saturated aqueous ammonium chloride solution was added, and the THF was removed in vaccum followed by ethyl acetate was added. Extracted with ethyl acetate and washed with brine water, dried over anhydrous Na2SO4 and purified with column chromatography. 
1-(7-
(
General procedure for preparations of compounds (7a-k)
To the solution of compounds (7a-k) and barium hydroxide in methanol, different aldehydes were added and stirred for 4-6 h. The precipitate were filtered and wash with small amount of methanol and purified using column chromatography. 
